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Detailed report 

1. Name of the invention 

manufacturing method for a stamper for optical memory 

2. Sphere of patent request 
(requested clause 1) 

This invention is regarding a manufacturing method for a stamper for optical 
memory which has the following characteristic: First, a silicon rubber master is 
manufactured by copying the surface of an original glass master having a resist layer which 
contains a bit pattern for optical memory. Next, by making a negative of this silicon 
rubber master from UV curing resin, a negative UV curing resin master is manufactured. 
An electric conductive process and electroplating are done to this negative UV curing 
resin master, and a stamper is manufactured. 

3. Detailed explanation of invention 
(field of industrial use) 

This invention is regarding a manufacturing method for stamper which is used fro 
manufacturing optical memory disks such as compact disks, laser disks, etc. 
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(outline of this invention) 

An outline of this invention follows: In this manufacturing process for a stamper 
for optical memory, a resist pattern on a glass substrate is copied by silicon rubber, and a 
silicon rubber master is made. Next, the pattern on the silicon rubber master is copied by 
UV curing resin, and a negative UV curing resin mask is made. After development of the 
resist, the electroplating process which used to be done 3 times can be reduced to once. 
Therefore, a significant reduction in processing time, improved processing, and reduced 
cost can be obtained. 

(prior art) 

In former manufacturing processes for a stamper for optical memory, an original 
glass plate shown in figure 1 (see figure a), is spin coated with a resist layer (see figure b), 
pre-dried, and a signal pattern is recorded by laser cutting is done. (See figure c) Next, a 
developing process is done (see figure d), and after post drying the surface of the disk is 
made conductive as shown in figure 2 (see figure k), and electroplating is done. Next, the 
resist with a conductive layer is electroplated, and a master stamper is obtained (see figure 
L). Next, the master stamper is electroplated, and a mother stamper is obtained (see 
figure N). That is, manufacturing of the stamper requires electroplating three times. 

(problems that this invention tries to solve) 

However, in the prior art, it is necessary to perform electroplating three times - 
once for the master stamper, mother stamper, and stamper. Each electroplating requires 3 
to 4 hours. Not only that, including post processing time such as grinding, etc., the cycle 
time is even longer. Also, when the electroplated layer is released from the substrate, 
major warp is produced, and there are cases when grinding will not correct the problem. 

When the master stamper is released from the resist layer, resist sometimes remains 
in the signal pits on the master stamper as, and there are case when this resist will not 
come off. In this case, since the pit pattern is not copied correctly, the mother stamper 
will not be accurate. 

Therefore, the object of this invention is to these problems. It offers a 
manufacturing method for a stamper for optical memory which has the following features: 
By electroplating only one time, electroplating time can be reduced. At the same time, 
post processing is only required once, and the warp problem only occurs once. Processing 
time is reduced and quality is improved. Even if resist remains attached to the 
electroplated layer, the glass mask of the resist with signal pits can be copied in a short 
time without starting over from the beginning of the process. Therefore, this 
manufacturing method for a stamper for optical memory reduces cost and can produce 
mass quantities. 

(steps for solution) 

The manufacturing method for a stamper for optical memory in this invention has 
the following characteristic: 

(1) Silicon rubber is cured by inserting silicon rubber between a resist surface which has 
the signal pit pattern for optical memory and a flat substrate and heating it, and a silicon 
rubber master is manufactured. 
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(2) UV curing resin is inserted between the silicon rubber master and original glass plate, 
and it is cured by UV irradiation to form a negative UV curing resin master. 

(3) An conductive process is done to the negative UV curing resin master (2), and it is 
then electroplated, and a stamper for optical memory is manufactured. 

(examples of practice) 

In the following, this invention is going to be explained in detail based on examples 
of practice. 

Figure 1 shows the manufacturing process for a stamper in one example of practice 
of this invention. In figure a, 1 is an original glass plate 200 mm in diameter and 10±0.005 
mm thick which has been finished to 0.02 S surface roughness. Figure b shows 
application of the resist. In the figure, 2 is positive resist, and a thickness of 1300 A is 
formed by spin coating. Figure c is a section after signal pits are formed by a laser cutting 
machine. Figure d is a section after the laser irradiated section is developed with an alkali 
developing solution. After developing, a glass master with a pit pattern in the resist layer 
on the original glass plate is obtained. 

Next, the pit pattern on the glass master is copied on the substrate 4 using silicon 
rubber 3. First, a silicon oligomer 3 is dropped in the center part of the glass master. It is 
sandwiched with a substrate 4 which has been processed with a primer and the silicon 
rubber 3 is cured. A master which has a negative of the pattern on the glass master is 
obtained. Any silicon silicone rubber 3 can be used. For example, YE 5626 manufactured 
by Toshiba Silicon, Silpot #184, #186 manufactured by Dow Corning, or Silicone RTV 
7500 are appropriate. It is cured sufficiently after 30 minutes at 80 C. It is important that 
air does not enter when the silicon rubber 3 is sandwiched. The thickness of the silicon 
rubber 3 should be 100 ji or less. This is done to limit the thermal shrinkage which is 
directly proportional to the thickness. The substrate 4 which is united with the silicon 
rubber 3 is one with good flatness such as glass or metal. Also, in order to improve 
bonding of the substrate 4 and silicon rubber 3, the substrate is primed beforehand. 

Next, figure f shows the bonding process to the original glass plate 5. A silicone 
coupling agent is used as the adhesive 6. After it is applied uniformly by constant-speed 
pulling, it is dried for one hour at 100 C. 

Next, figure g shows a process which makes a master by making a negative of the 
pit pattern of the silicon rubber master 3 manufactured in figure e using UV curing resin 7. 
First, UV curing resin 7 is dropped in the center of the silicon rubber master, and vacuum 
defoaming is done. UV curing resin 7 is also dropped in the center of the original glass 
plate 5 in figure f, and vacuum defoaming is also done. Next, the silicon rubber master 
and original glass plate 5 are stuck together. When they are stuck together, it is important 
that air is not entrained between them. The thickness of the UV curing resin 7 should be 
less than 100 \i to reduce thermal shrinkage. The UV curing resin can be an acryl based 
photo-sensitive resin currently on the market. Next, UV is applied to the UV curing resin 
7 sandwiched between the silicon rubber master and original glass plate 5. UV is 
transmitted through the original glass plate 5 to the UV curing resin 7. It is irradiated for 
one minute by a 10 mV light source. 
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Next, figure h shows a UV curing resin master 7. This is obtained by separating it 
from the interface of the silicon rubber and UV curing resin 7 which has been cured by UV 

rays. 

After this, the stamper is finished by making the surface conductive as shown in 
figure 1, electroplating, and back side grinding as shown in figure j. To make the surface 
conductive, a conductive nickel film 8 approximately 1000 A thick is applied to the UV 
curing resin master. The method is electroless nickel plating or sputtering. Li the 
electroplating process, a nickel electroplated layer 9 is approximately 300 thick. After 
electroplating, the back side of the nickel electroplated layer is ground to 0. 1 to 0.04 S 
surface roughness using a conventional polishing machine. Next, the nickel electroplated 
layer is released from the negative UV curing resin master. The diameter is sized, and the 
stamper is complete. 

(effects of this invention) 

As stated above, according to the manufacturing process in this invention, the 
following effects can be expected. 

(1) Manufacturing of the master stamper and mother stamper is done by electroplating. 
By manufacturing a silicon rubber master and using UV curing resin, the time required for 
this process can be reduced a great deal. It is also low cost. 

(2) The silicon rubber master copies the signal pit pattern on the resist surface beautifully. 
Resist will not remain bonded to the silicon rubber, and a highly accurate stamper can be 
manufactured easily. 

(3) The UV curing resin copies the silicon rubber master beautifully, and it also releases 
cleanly. Therefore, a stamper with high accuracy can be manufactured easily. 

(4) Since the silicon rubber master and UV curing resin master are bonded to a flat 
substrate, there is warp. Since no post processing such as sizing the outer diameter or 
back side grinding are necessary, processing time can be cut short and the process can be 
improved. 

(5) Even if the UV curing resin master is attached to the electroplated layer after the 
electroplating process and the pit pattern is damaged, the process does not have to be 
repeated from spin coating at the beginning of the manufacturing process. The process 
can be resumed by copying the silicon rubber master. Manufacturing of mass quantities 
can be done in a short time. 

(6) The silicon rubber master is more durable, can be used repeatedly, and it is low cost 
compared to the electroplated master stamper. 
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4. Simple explanation of figures 

Figure 1 (a) to (j) shows the manufacturing process for a stamper for optical 
memory of this invention. 

Figure 2 (a) to (d) shows the electroplating process in the former stamper 
manufacturing process. 
1 : original glass plate 
2: resist 

3 : silicon rubber 

4: substrate 

5: glass substrate 

6: adhesive 

7: UV curing resin 

8: conductive film 

9: Ni electroplated layer of stamper 

10: Ni electroplated layer of master stamper 

1 1 : Ni electroplated layer of mother stamper 

12: Ni electroplated layer of stamper 

Applicant: K.K. Suwa Seikosha 

Assigned Representative: Tsutomu Mogami, Patent Attorney 
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